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Abstract 

This study estimates the extent that state financial support for higher education raises college attainment. Despite 
its manifest importance for policy, this is the first study to estimate this effect directly. Many studies have 
estimated the effect of college price on attendance, but state support for higher education and college price do 
not have a one-to-one correspondence. Moreover, state support for higher education can affect enrollment 
through college quality, not just price. A two-stage instrumental-variables approach is employed to account for 
the possibility that state funding for higher education may endogenously depend on anticipated college 
enrollment. Using 22 years of U.S. interstate data (1985-2006) and controlling for fixed state effects, the results 
of this study indicate that state funding for higher education has significant causal effects on both college 
enrollment and degree attainment. The estimated state-support elasticity of college enrollment and college degree 
attainment is about 0.35. 
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1. Introduction 

Various levels of government in the U.S. spend more than $100 billion annually (one percent of national income) 
on tertiary education (according to the U.S. National Income and Product Accounts). Presumably the main 
reason for this substantial public expenditure is that it leads to significantly greater college attainment. Yet, there 
is almost no research quantifying this effect.Numerous studies have estimated the student response to net tuition 
and fees [this literature is surveyed by Leslie and Brinkman (1987), Heller (1997), and Deming and Dynarski 
(2009)], but not the response to public support for tertiary education.Although public funding for tertiary 
education can obviously reduce the net price that students must pay for a college education, the relationship is 
not one-to-one. Indeed, the relationship between state spending government spending for higher education and 
net tuition and fees at public colleges is far from inversely proportionate. Koshal and Koshal (2000) estimate that 
each dollar of state postsecondary education funding per student reduces the net price by only about 40 cents. 
This finding is confirmed more recently in Titus et al. (2010), which finds the effect to be closer to 20 percent. 

Public funding for tertiary education can affect college quality and amenities (i.e., education resources per 
student) as well as net price. Not all college educations are equal. And economic decisions are clearly about value 
(i.e., quality relative to price), not just price. The cheapest product is often not the best value. Consequently, 
public support for higher education can affect college attendance and completion without necessarily affecting 
the net price.Thus, estimates of the price response of college enrollment or attainment are not necessarily the 
same as the response to public funding.Moreover, from a policy perspective, perhaps the more pertinent question 
is about the student response to public funding rather than the average response to net tuition and fees. 

Berger and Kostal (2002) and Bound and Turner (2007) also contend, and provide empirical evidence, that 
resources per student matter for college attainment.Indeed, these studies are the closest in spirit to the present 
study (Note 1). Although neither study directly estimates the effect of state funding for tertiary education on 
college attainment, their results suggest that the effects on college attainment are different for public funding and 
net price.But the results on this issue are somewhat conflicting. Berger and Kostal (2002) find that the 
enrollment effect from public funding is noticeably smaller than the effect of tuition, while Bound and Turner’s 
(2007) results indicate the opposite. Bound and Turner’s results suggest apublic-support attainment elasticity of 
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bachelor’s degree attainment of about one (Note 2), which is greater than most estimates of the tuition elasticity 
of college enrollment, particularly the more recent estimates [see, e.g., Leslie and Brinkman (1987), Heller 
(1997), and Deming and Dynarski (2009)]. 

Thus, an important unanswered policy question is how much college attainment is bought with public investment 
in higher education. This study attempts to answer this question using U.S. state-level data from 1985 through 
2006. The effects of public funding for higher education are estimated for both college enrollment and degree 
attainment. More specifically, this study estimates the effect of state- and local-government funding for 
postsecondary education per potential college student (high school graduates from the previous four years) on 
enrollment per potential college student, and the effect of state- and local-government funding for postsecondary 
education per potential college graduate (high school graduates four years earlier) on degrees per potential 
college graduate. The analysis of thepanel data allows for fixed state effects and controls for per capita income, 
average college attainment, and the trend over time.As state funding for higher education could endogenously 
depend on the number of students enrolled in public higher education, a two-stage instrumental variables 
approach is used to estimate the causal effect of state higher education spending on college enrollment and 
degree attainment. Specifically, state- and local-government tax revenuesand K-12 expenditures are used as 
instraments for state- and local-government funding for postsecondary education. 

2. Econometric Models 

Arguably the most important measurable college outcome is enrollment.In recent years, however, as there has 
been an increasing emphasis on improving accountability in higher education, the focus has increasingly been on 
degree attainment rather than enrollment. There is considerable evidence, though, that it is time spent in 
education, as opposed to necessarily earning degrees, that drives labor-market outcomes such as higher earnings, 
lower unemployment, etc. (Note 3). This suggests that it is appropriate to emphasize students being in college. 
Moreover, estimating the effect on enrollment is slightly more straightforward than the effect on degree 
attainment (because degrees take multiple years to earn and there are different types of degrees). Bound and 
Turner (2007), however, prefer to emphasize the degree completion.In any event, the effects of state funding for 
higher education on both enrollment and attainment are estimated. 

In the case of enrollment, the dependent variable is full-time equivalent college enrollment in public 
postsecondary institutions ( E kt , where k denotes the state and t denotes theacademic year) per potential college 
student, and potential college students are measured as high school graduates in the preceding four years 
For enrollment levels to be comparable across states and time, they are relative to their potential 
enrollment levels (Note 4). Using high school graduates in the state in the previous four years as the measure of 
potential college enrollment in public colleges clearly places the emphasis on ‘traditional’ college students (i.e., 
those progressing straight from high school to college). About two thirds of all college freshmen enroll directly 
out of high school (Note 5). The ratio of enrollment to potential enrollment can be greater than 100 percent 
because graduate students are included in the full-time-equivalent enrollment measure and because some states 
are net attracters of college students from other states and abroad. All enrollment, and not just baccalaureate or 
undergraduate enrollment, is used because the independent variable of interest, state- and local-government 
postsecondary education funding, is applicable to all enrollment.Public funding for postsecondary education is 
not assigned by degree level. To best quantify the relationship between funding and college enrollment thus 
requires including all enrollment (Note 6). 

The important independent variable here is state- and local-government appropriations for postsecondary 
education (S kJ ) per potential college student (high school graduates in the preceding four years). For state 
funding levels to be comparable across states and time, they are made relative to their funding need.Per capita 
income (/*_,) is included as an additional control variable to account for interstate differences in the ability to pay 
for college (and also interstate differences in the cost of providing college education). The percentage of the 
state’s population within the ages of 35 to 64 with at least a bachelor’s degree (A kt ) is included as another control 
variable to account for interstate differences in parental college attainment.The regressions also include 
observation year to capture the trend over time. Finally, because there is a minimum of control variables, the 
regressions allow for fixed effects for each state ( d k ). Thus, the enrollment equation to be estimated is 

E k ,JY! l s=t-4Gkj = f( SkJY! ^=(-4^,5, 4,f, A kJ ,t, dk, x kt ), 

where X kt is a vector of unexplained factors that affect enrollment and are assumed to create random variation in 
the dependent variable. 

An equivalent specification is used to estimate the effect on college attainment. In this case, the dependent 
variable is four-year-equivalent degrees earned in public colleges (D k ,) per potential college graduate, and 
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potential college graduates are measured as high school graduates four years earlier (G^)- As noted above, 
public funding for tertiary education is not assigned by degree level, hence to best quantify the relationship 
between funding and degrees requires accounting for all degrees. To do this it is assumed that associate’s and 
master’s degrees take two (additional) years of education, while bachelor’s, professional, and doctorate degrees 
average four (additional) years of schooling; thus associate’s and master’s degrees count as half of a four-year 
degree. The interpretation of the subsequent estimates is then the weighted average for all levels of 
postsecondary education (Note 7). 


Obviously these degrees are not earned within a fiscal year, thus the independent variable of interest in this case 
is average state- and local-government appropriations for postsecondary education during the current and 
previous three years (Zft-iSkJ4) per potential college graduate (high school graduate four years earlier). The other 
control variables are average per capita income during the current and past three years iff the four-year 

average proportion of the population within the ages of 35 to 64 with at least a bachelor’s degree Qft -and 
year. There are also controls for fixed effects for each state. Thus, the attainment equation to be estimated is 

DkJGk,t-4 = f( Ht-3Sk/4G kit -4, Tt-jAkJ4j,d h X k ,t )• 

A potentially important complication is that state funding for tertiary education might not be exogenous. Public 
funding may respond to enrollment [indeed, Bound and Turner (2007)provide evidence of this], thus the 
observed correlation between enrollment/attainment and state funding is not necessarily the causal effect. That is, 
it may be the case that the level of state funding for higher education endogenously depends on the level of 
enrollment (and/or the level of potential college students). Hence, it is not clear what is causing what in an 
ordinary regression equation. Atwo-stage instrumental variables approach is thus appropriate. Two instmments 
are used to provide exogenous variation in state funding for postsecondary education per potential 
student/graduate: state- and local-government tax revenues and primary and secondary education expenditures, 
both relative to state personal income (VkJY kt , where V is tax revenues or K-12 expenditures and Y is state 
income) (Note 8). Thus, the instrumental-variables equations to estimated are 

£7/1 s=t-iGks f[ SkJT. s=t-4Gk^g(V kt /Y kt , IA k ,J,di : , Zk,t)Jk,h ^-kj't'dk* X k j ], 


and 


D k ,JGkj-4 ~ f[ZV3^A:,/4Gi iW g(XV3^,/ZV3^,(-4> Ylt-yA-kJ^, t, dk, Z k f,YltJkJ^* t, d k , X kJ \, 


where Z kt is a vector of unexplained factors that affect state funding per potential student/graduate. 


3. Data 


The most comprehensive source of information on U.S. state funding for postsecondary education is the State 
Higher Education Executive Officer’s State Higher Education Finance (SHEF) project. To tiy to estimate the 
overall impact of public support for postsecondary education, their broadest consistent measure, “Gross State 
Support” plus “Local Tax Appropriations” less “Research, Agricultural, and Medical Appropriations” (RAM), is 
used (RAM appropriations are excluded because these data were not consistently collected before 2000). This 
measure includes all non-RAM state- and local-government appropriations for postsecondary education except 
for capital construction and debt retirement (these figures are not available). 

For comparison purposes, tuition and fee revenue at public colleges are included in some of the regression 
equations. These data are also taken from the SHEF project, as are the enrollment data. To be consistent with 
their state funding measure, tuition and fee revenue and enrollment in medical schools are excluded. The FTE 
enrollment measure is based on credit hours (not head counts) taken by degree- and certificate-seeking students 
in public postsecondary institutions. Tuition and fee revenue per student is the weighted average net price of 
attending public colleges in a state in a year, not the “sticker” price. 

Degrees from state colleges are calculated from merging the annual Completions and Institutional Characteristics 
files of the Integrated Postsecondary Education Data System from the National Center for Education Statistics. 
These institutional-level data are aggregated into totals for each state for each academic year from 1985 onwards 
(and degrees are sorted into associate’s, bachelor’s, master’s, professional, and doctorate). To be consistent with 
the state funding and enrollment measures, medical degrees are excluded. Degrees earned in Washington, DC 
and from U.S. military colleges are also excluded. 

Data on states’ high school graduates are available from various years of the National Center for Education 
Statistics’Digest of Education Statistics. Data on graduates from private high schools, however, are incomplete 
(while data on graduates from public high schools are complete for all years used here). There is an 11-year gap 
in the estimates of private high school graduates from 1981 through 1991, followed by a two-year gap in 1993 
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and 1994, and single instances of missing information in even years since 1996. Thus, missing observations are 
imputed using interpolation. Given that slightly less than 10 percent of total high school graduates have been 
from private high schools since 1976 and that this proportion has been steady, the measurement error from this 
interpolation is likely to be quite small (Note 9). 

The most consistent source for interstate data on state- and local-government revenues and expenditures is the 
U.S. Census Bureau’s State and Local Government Finances. Data on state personal income are from the Bureau 
of Economic Analysis (third- and fourth-quarter-calendar measures from the previous year are combined with 
first-and second-quarter measures of the year in question to make annual income consistent with academic years). 
The percentage of the state’s population within the ages of 35 to 64 with at least a bachelor’s degree is calculated 
using theCensus Bureau’s Current Population SurveyOutgoing Rotations Groups (Note 10). All dollar values are 
converted to December 2005 values (i.e., academic year 2006) using the Bureau of Labor Statistics’ Consumer 
Price Index. 

4. Results 

Table 1 shows the estimated coefficients in the enrollment and degree equations using ordinary least squares 
(OLS). The baseline cases are the left-side columns. As expected, the enrollment rate (enrollment per potential 
college student) and the degree rate (four-year equivalent degrees per potential college graduate) are positively 
related to state support for postsecondary education, average bachelor’s degree attainment, and time. Curiously, 
the enrollment and degree rates are negatively related to per capita income in the multivariate regression 
(although, as expected, the univariate correlation between the enrollment/degree rate and income is strongly 
positive). Although the negative multivariate relationship between per capita income and the enrollment/degree 
rate is unexpected, it is not completely implausible for two reasons. First, per capita income is partly picking up 
differences in real costs of living (i.e., per capita income is generally higher where the cost of living is higher). 
Other things equal, the real value of dollars of state support for postsecondary education is lower in states with 
relatively high costs of living. Second, higher incomes to some extent probably lead to relatively more students 
attending private collegesinstead of public colleges. 


Table 1. Linear OLS Regressions 


College Enrollment Degree Attainment 


State Support 

0.588 


0.597 

0.389 


0.411 


0.028 


0.029 

0.018 


0.019 

Tuition & Fees 


-0.204 

0.037 


-0.061 

0.101 



0.045 

0.034 


0.035 

0.026 

Per Capita Income 

-0.240 

-0.144 

-0.242 

-0.153 

-0.079 

-0.159 


0.013 

0.020 

0.013 

0.009 

0.012 

0.009 

Parental Degree Attainment 

0.583 

0.881 

0.558 

0.579 

0.787 

0.466 


0.108 

0.128 

0.112 

0.082 

0.105 

0.090 

Trend 

0.013 

0.013 

0.013 

0.009 

0.008 

0.009 


0.001 

0.001 

0.001 

0.000 

0.001 

0.000 

Regression F 

380.0 

323.6 

372.7 

334.3 

230.4 

343.5 


Robust standard errors are in italics. There are also unreported controls for each state. State support, tuition and 
fees, and per capita income are in ten thousands of 2006 dollars. 

The coefficients of interest are the ones for state support for higher education. The baseline cases in Table 1 
show that an additional $1,000 (in AY 2006 dollars) of public funding per potential college student/graduate is 
associated with a 5.9 percentage-point increase in the enrollment rate and a 3.9 percentage-point increase in the 
degree rate.These coefficient estimates compared to the sample-mean enrollment and degree rates (0.761 and 
0.440, respectively) suggest that an additional $1,000 of state funding per potential student/graduate is associated 
with a 7.7 percent increase in the enrollment rate and an8.8 percent increase in the degree rate. The enrollment 
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elasticity with respect to state support (an “elasticity” measures the percentage change in the dependent variable 
relative to the percentage change in the independent variable) evaluated at the sample means of the enrollment 
rate and state support per potential student ($4,939) is 0.38. The degree elasticity with respect to state support 
evaluated at the sample means of the degree rate and annual state support per potential graduate is 0.43. 

Direct estimates of the elasticities are reported Table 2. The natural logarithm of all the variables (except for year) 
is used to provide direct estimates of the proportionate effects. The results are essentially the same as in the 
linear specification. The baseline enrollment and degree elasticities are 0.37 and 0.45, respectively - roughly the 
same as from the linear estimates evaluated at the sample means. 


Table 2. Logarithmic OLS Regressions 


ln(College Enrollment) ln(Degree Attainment) 


ln(State Support) 

0.367 


0.369 

0.454 


0.469 


0.019 


0.019 

0.022 


0.022 

ln(Tuition & Fees) 


-0.060 

0.008 


0.004 

0.071 



0.018 

0.014 


0.022 

0.016 

ln(Per Capita Income) 

-0.643 

-0.337 

-0.641 

-0.809 

-0.272 

-0.802 


0.057 

0.077 

0.057 

0.069 

0.078 

0.070 

ln(Parental Degree Attainment) 

0.297 

0.475 

0.295 

0.315 

0.594 

0.288 


0.034 

0.035 

0.034 

0.040 

0.040 

0.041 

Trend 

0.012 

0.010 

0.011 

0.017 

0.011 

0.015 


0.001 

0.002 

0.001 

0.001 

0.002 

0.001 

Regression F 

419.8 

257.6 

416.4 

322.1 

200.4 

335.3 


Robust standard errors are in italics. There are also unreported controls for each state. 


For comparison, state support per potential student is replaced in the regression equations with average net 
tuition and fees per student at state collegesin the middle columns of Tables 1 and 2. The average net price of 
public colleges has a negative effect on the enrollment/degree rate, as expected. But the coefficients are much 
smaller, and the standard errors are relatively much larger, for tuition than for public support (keeping in mind 
that both tuition revenue and FTE enrollment are likely to endogenously depend on state support for 
postsecondary education). The estimated linear tuition coefficient in Table 1 is 2.9 times smaller in the case of 
enrollment and 6.4 times smaller in the case of degrees. Moreover, the magnitudes of the differences are larger 
still in terms of elasticities because the average price of public college ($3,172) is less than average state support 
per potential student. The enrollment and degree elasticities with respect to student price, -0.09 and -0.04 
respectively (-0.06 and 0.00, and not statistically significant when estimated directly), are 4.5 and 10.2 times 
smaller than their elasticities with respect to state support. 

The right-side columns of Tables 1 and 2 include both state support per potential student and tuition and fees per 
student as explanatory variables. Including the net price of public college education essentially has no impact on 
the coefficient on state support. Moreover, the coefficient on tuition has an unanticipated positive sign when also 
controlling for state support, although it is small and not statistically different from zero in the enrollment 
regressions. Evidently the multicollinearity between state support and net price (the correlation coefficient 
between annual state support per potential student and annual net tuition revenue per student is -0.37, and -0.33 
between their four-year moving averages)is such that net price does not deter college enrollment and attainment 
when controlling for state support. 

The OLS regression equations suggest that public support for higher education has a strong effect on college 
enrollment and attainment. But, as noted earlier, the observed correlation does not necessarily measure the causal 
effect. State support for higher education may respond endogenously to the number of students attending college. 
Thus, the preferred set of estimates is from the two-stage instrumental variables approach (IV). In addition to 
addressing potential endogeneity bias, the IV estimates also eliminate the potential division bias noted earlier. 
Three sets of IV estimates corresponding to the baseline OLS estimates (i.e., the left-side columns of Table 1) are 
reported in Table 3. The strongest instrument for state funding per potential student/graduate is state- and 
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local-government tax revenues as a percentage of state income. Although this appears to be a good instrument, a 
second instrument is also used so that both state support and tuition can be simultaneously instrumented later. 
Thus, results are also presented when using state- and local-government primary and secondary education 
expenditures as a percentage of state income as the instrument, and when using both variables as instruments. 


Table 3. Linear IV Regressions 


College Enrollment 

Instrument Taxes K-12 

Both 

Degree Attainment 

Taxes K-12 

Both 

State Support 

0.543 

0.640 

0.551 

0.322 

0.254 

0.320 


0.064 

0.126 

0.063 

0.024 

0.066 

0.024 

Per Capita Income 

-0.233 

-0.248 

-0.234 

-0.140 

-0.127 

-0.140 


0.016 

0.024 

0.016 

0.010 

0.015 

0.010 

Parental Degree Attainment 

0.597 

0.567 

0.594 

0.604 

0.629 

0.605 


0.109 

0.114 

0.109 

0.081 

0.087 

0.081 

Trend 

0.013 

0.013 

0.013 

0.009 

0.009 

0.009 


0.001 

0.001 

0.001 

0.000 

0.000 

0.000 

Regression F 

378.6 

367.9 

378.3 

311.0 

306.4 

311.0 

lst-Stage Exclusion F-test 

125.25 

27.67 

60.05 

107.40 

37.55 

53.95 

2nd-Stage Exclusion F-test 

0.15 

0.03 

0.23 

1.21 

0.54 

0.60 


Robust standard errors are in italics. There are also unreported controls for each state. State support and per 
capita income are in ten thousands of 2006 dollars. 

These variables appear to be excellent instruments for providing exogenous variation in state support for higher 
education. The correlation between the instruments and state support is strong, providing well-identified 
first-stage regressions to generate predicted values of state funding per potential student/graduate for the 
second-stage regressions. As shown at the bottom of Table 3, the F-tests (t 2 when there is only one instalment) of 
the exclusion of the instrument(s) in the first-stage regressions are strongly rejected (Note 11). Moreover, the 
instillments evidently are not independently correlated with the dependent variable. The F-tests of the exclusion 
of the instmment(s) in the second-stage regressions are not close to being rejected. 

Despite using strong instalments for state support for postsecondary education, none of the IV coefficients in 
Table 3 are statistically different from their OLS counterparts in the left columns on Table 1. The IV estimates of 
the effect of state support on enrollment and degree attainment are generally slightly lower than the OLS 
estimates, although the differences are not statistically significant. The IV results when using tax revenues as the 
instalment indicate that $1,000 of public funding per potential college student/graduate is associated with a 5.4 
percentage-point increase in the enrollment rate and a 3.2 percentage-point increase in the degree rate. The 
state-support elasticities (evaluated at the sample means) of both college enrollmentand degree attainment are 
0.35. When estimating the elasticities directly by expressing the variables (including the instalments) in natural 
logarithms, the state-support elasticity of enrollment is 0.46 and the state-support elasticity of degrees is 0.38. 

If state support may be endogenous, then tuition may be as well. Thus, Table 4 reports IV estimates when 
including net tuition and fees as an instmmented control variable. These two IV cases reported in Table 4 
correspond to the OLS estimates reported in the middle and right columns of Table 1. As before, none of the 
coefficients in the equations that include state support are statistically different from their OLS counterparts. But 
in these instances the instalments do not appear to provide well-identified first-stage regressions to generate 
predicted values of net tuition for the second-stage regressions, particularly in the case of enrollment (the 
first-stage exclusion F-test is rejected with only 93.0 percent confidence). Moreover, when (instrumented) state 
support is not included in the regressions, the F-tests of the exclusion of the instalments in the second-stage 
regressions are strongly rejected (but this does not occur when state support is included in the regressions). 
Evidently, in these cases the instalments are correlated with enrollment/attainment through their correlations 
with state support. Thus, the estimates of the effect of net tuition without controlling for state support are 
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probably statistically biased and highly suspect. 


Table 4. Linear IV Regressions Including Tuition and Fees 



College Enrollment 

Degree Attainment 


State Support 

0.588 


0.256 



0.088 


0.073 


Tuition & Fees 

0.566 

-2.360 

-0.407 

-1.592 


0.779 

1.237 

0.401 

0.383 

Per Capita Income 

-0.246 

-0.119 

-0.119 

-0.047 


0.025 

0.038 

0.023 

0.023 

Parental Degree Attainment 

0.250 

2.150 

1.049 

2.367 


0.487 

0.754 

0.461 

0.415 

Trend 

0.010 

0.026 

0.010 

0.013 


0.005 

0.008 

0.001 

0.002 

Regression F 

250.9 

52.0 

197.2 

230.4 

lst-Stage Exclusion F-test 


2.67 


7.51 

2nd-Stage Exclusion F-test 

0.24 

6.99 

0.65 

12.67 


Robust standard errors are in italics. There are also unreported controls for each state. State support, tuition and 
fees, and per capita income are in ten thousands of 2006 dollars. 


It is interesting to compare the results found here to the previous literature. The estimated elasticities of public 
support on enrollment and degree attainment found here are considerably smaller than (specifically, between one 
half and one third of) the responses implied in Bound and Tuner (2007). The estimated enrollment response to 
public support using IV is slightly smaller than the estimate in Berger and Kostal (2002). Their estimate is 6.3 
percentage points per $1,000 in 2004 dollars, compared to 5.4 percentage points found here. Berger and Kostal, 
however, do not attempt to account for the potential endogeneity of public support (or potential division bias), 
and the estimated OLS correlation found here (5.9 percentage points) is about the same as their estimate. 

The estimated effect of state support on enrollment found here is generally of a similar magnitude to the 
estimated effect of college price found in the literature. To be more specific, the effect of public support found 
here is smaller (in absolute value) than the effect of college price generally found in most of the early literature, 
but somewhat larger than generally found in the recent literature (Note 12). The implied range of the price 
elasticity of enrollment in Leslie and Brinkman’s (1987) survey of this literature is -0.5 to -0.8, compared to a 
state-support elasticity of 0.35 found here. However, the early literature on the student response to tuition did not 
account for potential endogeneity bias. Deming and Dynarski’s (2009) survey of the recent literaturequantifying 
the effects of various financial-aid programs indicates that estimates of the enrollment response to net price 
center around 4 percentage points per $1,000 of net tuition (in 2004 dollars), compared to the enrollment 
response to state support of 5.4 percentage points found here. 

5. Conclusion 

College attainment is not the only goal from public investment in tertiary education, but is almost certainly the 
main one. Moreover, tertiary education is one of the larger categories of public spending, but there is essentially 
no direct evidence on the amount of additional college attainment bought with this expenditure. Studies that 
estimate the effect of net tuition on college attendance are informative about this important policy question, but 
are not sufficient because state funding for higher education and college price evidently are not inversely 
proportionate. State support for higher education also affects resources per student, and decisions about college 
attendance are about value, not just price. Thus, state support can affect college attendance and completion 
without necessarily affecting the net price, and estimates of the tuition response are not necessarily the same as 
the response to state funding. And perhaps the more pertinent policy question is about the student response to 
public funding. 

This study examines U.S. state-level data from 1985 through 2006 to try to answer this question. The effects of 
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public support are estimated for both college enrollment and degree attainment. To deal with the possibility that 
state funding for tertiary education may endogenously depend on enrollment, these effects are estimated using 
two-stage instrumental variables. To estimate the causal effect of state postsecondary education spending on 
college enrollment and degree attainment, state- and local-government tax revenues and K-12 expenditures are 
used as instruments for state funding for postsecondary education. The results confirm the notion that state 
funding for higher education leads to greater college attainment. State funding for higher education was shown to 
have significant causal effects on both college enrollment and degree attainment. Moreover, the results suggest 
that the effect of public funding is somewhat greater than the effect of college price. 

There are numerous avenues for corroborating, building upon, and extending this research. For instance, an 
important unanswered policy question is quantifying the extent that additional college attainment at state 
colleges from public support comes from reduced college attainment at private colleges. Indeed, Peltzman (1973) 
suggests that public higher education crowds out private college education substantially. Similarly, it is important 
to quantify the extent that the results shown here are due to bringing more students into college nationally versus 
retaining/drawing students in/to a state. Another interesting avenue for additional study is disentangling the total 
effect on college attainment into the part due to attracting students into postsecondary education from the part 
due to improving persistence. 
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Notes 

Note 1. Ryan (2004), Blose et al. (2006), Titus (2009), and Zhang (2009) are also relevant here. These studies 
explore the related issue of the extent that public funding for higher education affects college completion rates 
(but not the extent that it affects enrollment, and thus not the extent that it affects attainment). Also, Kelly and 
Jones (2005) and Trostel and Ronca (2009) have, among other things, very basic analyses of the relationship 
between state funding for postsecondary education and degree attainment. 

Note 2. Specifically, Bound and Turner find that exogenous increases in the number of potential college 
graduates in a state (18 year olds in a state four years earlier) increases state funding for higher education by 
about only about 60 percent of the increase in the number of potential college students (i.e., funding per student 
falls by 40 percent), and it also decreases the number of bachelor’s degrees awarded relative to the number of 
potential college graduates in the state by roughly 40 percent. Thus, the natural experiment created through 
changes in cohort sizes indicates that bachelor’s degree attainment in a state changes roughly in proportion to 
state funding per potential college graduate. 

Note 3. This is the issue of whether education produces human capital or is a signaling/screening mechanism. 
Although there is some evidence that obtaining degrees has labor-market effects independent of years in college, 
the evidence that it is time spent in education that matters is more compelling. On this issue see, e.g., Groot and 
Oosterbeek (1994) and Chevalier et al. (2004). 

Note 4. Berger and Kostal (2002) have enrollment relative to estimates of the population within the ages of 18 to 
24. Bound and Turner (2007) have bachelor’s degrees relative to estimates of the population 18 years old four 
years earlier. For two reasons, however, the number of high school graduates should be a better measure of 
potential college students. The number of high school graduates is a better measure of those ready to go on to 
college. And estimates of the number of high school graduates are probably much more precise than population 
estimates that are largely interpolated between census years. 

Note 5. See data in Tables 207 and 208 of the National Center for Education Statistics’Z)/ge^t of Education 
Statistics: 2006. Also see Trostel and Ronca (2009) for further justification for using high school graduates in the 
preceding four years as the measure of potential enrollment. 

Note 6. Berger and Kostal (2002) analyze undergraduate enrollment only. Bound and Turner (2007) analyze 
attainment of bachelor’s degrees only, as well as the case of enrollment (presumably both undergraduate and 
graduate). 

Note 7. Of total non-medical four-year-equivalent degrees awarded by U.S. public institutions from 1985 
through 2006, 67.5 percent are bachelor’s degrees, 19.0 percent are associate’s degrees, 9.7 percent are master’s 
degrees, and 3.8 percent are professional and doctorate degrees. 

Note 8. Total, general, and own state- and local-government revenues as well as total and direct state- and 
local-government expenditures were also considered as instruments for state support for higher education. Per 
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capita revenues and expenditures were also considered instead of these being relative to state income.In addition, 
following recent work [e.g., Hovey (1999), Kane et al. (2005), Rizzo (2006), Titus (2009), and Delaney and 
Doyle (2011)] showing that state expenditures on welfare, corrections, and K-12 education crowd out funding 
for higher education, these measures and their sum (as well as their percentages of total state- and 
local-government expenditures) were considered too. The two instruments selected were the ones on the revenue 
and expenditure sides providing the strongest explanatory power for state funding for postsecondary education 
per potential student/graduate. The results were very similar when using the different instrumental variables that 
had close to the same degree of explanatory power for the potentially endogenous variable. 

Note 9. As alluded to earlier, the measurement error in total high graduates in each state is likely to much less 
than estimates of state college-age populations. Moreover, this may be important because measurement error in 
the potential number of college students will create “division bias” (see Boijas, 1980) in the coefficient estimate 
for state support for postsecondary education. That is, because both the dependent and independent variables are 
divided by the same factor, measurement error in this factor will create a correlation between the variables and 
create an upward bias in the coefficient estimate. 

Note 10. To be more specific, the college-attainment proportions are calculated weighting the observations by 
their sampling weights. Prior to 1992 education was measured in years of schooling rather than credential 
attainment, but this measurement change apparently makes little difference in the case of bachelor’s degrees. 
College attainment before 1992 is counted as 16 or more years of education. There is no noticeable break in the 
data from the measurement change. The measure of parental college attainment is converted from calendar years 
to academic years using interpolation. 

Note 11. The correlation coefficient between annual state support and annual tax revenues is 0.44, and 0.33 
between annual state support and annual K-12 expenditures (0.49 and 0.38, respectively for their four-year 
moving averages). The correlation coefficient between annual tax revenues and annual K-12 spending is 0.60 
(0.65 for their four-year moving averages). 

Note 12. Moreover, the recent research generally focuses on targeted programs laced with incentives, and 
presumably the student price response to these programs targeted toward students on the margin of college 
attendance is greater than the overall average response. 
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